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gelatine 2 ft. from us -sho4l check those dieouselons
which we foolishly carry on over the wounds we inflict.

All my hospital transplantatibns are treated as out-
patients, and return to their homes on the day of operation,
and no difficulties of any kind arlse therefrom.
With the limited time at my disposal, I have thought it

best not to discuss Individual operations nor to dwell upon
statistice. I have preferred,. to lay before you certain prin-
ciples which I hope may prove useful. Both arthrodesis
and tendon transplantation are, if properly appreciated
and applled, valued surgical, assets. 'they give us an
interest and encouragement in our treatment of paralytics
which we sorely needed. Failures, and we are bound to
experience many, should prove our welcome counsellors,
and we should be unsparing of our efforts to learn from
them all we can.

THE MOST ANCIENT SPLINTS.
BY

l. ELLIOT S!ITEH, M.A.CATAB.,M.D.,CH.M.8YD.,F.R S.?
PROFESSOR OF ANATOMY, THE EGYPTIAN GOVYRNMENT

SCHOOL OF MEDICINE, KASR-EL-AINY, CAIRO.

[WITH SPXoIA' PLATE]
IT is a well-known fact that among the ancient Egyptlans
excellent results were often' obtained in the treatment of
fractured'bones, but it has never been explatned what
measures the archaic surgeons adopted to secure this
success in the practice of their art.

I have been fortunate enough to have had the oppor-'
tunity of exanflning two sets of splints which had been
applied to fractured limbs almost at the dawn of Egyptian
history-roughly, about five thousand years ago. These
are certainly the oldest splints wbich have come to light
in any part of the world, and, with the exception of flint
knives used for circumcision * In Egypt In prehistoric
times, they are the earliest surgtcal appliances ever
discovered.
These lnteresting objects were found by the Hearst

Egyptian Expedition of the University of California In
charge of Dr. George A. Reisner. The enlightened
generosity of Mrs. Phcebe Hearst, the great benefactor of
that insttuation, has enabled Dr. Reisner to make sclen-
tific: investigation rather than the mere collecting of
museum exhibits the paramount object of the work of
the-expedition; and to the thoroughness with-which this
aim has been pursued we are indebted for the discovery
of these splints, which throw a new light on the early
history of surgery.
Daring the progress of the Hearst,Expedition's work at

Naga-ed-d&r (about 100 miles north of Luxor), Mr. A. C.
Mace excavated a cemetery of rock-cut tombs made in
the time of the fifth dynasty.t In these tombs were
found the two sets of splints which form the subject of
these notes.
By one of those curious coincidences which occur at

times in the experlence of every one who systematically
'xamines large series of specimens, both of these sets of
splints-the only known splints that had been apDlied to
livingl patients earlier than the Christian era§-were
* In my examination of the bodies found In the prehistoric ceme-

tqry at Naga-ed-ddr (Hearst Expedition's excavations), I found that
ail the men were circumcised. In a tomb of the ancient empire at
Sakkara, the operation of circumcision is represented in a series of
wall pictures; the surgeon. is using a fliilt knifp. Although it is not
possible to say wvitli crtainty that any particular knife found in an
.archaic tomb has actually been used for surgical purposes, it is safe
to say that some of them were intended for such a use.

t There are still great discrepanciesin the estimates of the dates of
these ancient Egyptian dynasties. krofessor Breasted, following the
Berlin e chool of archaeologists (which reduces the periods of time to
.the lowest possible figure), gives the date of the fifth dynasty as 2730-
2625 B.C. Professor Flinders Petrie gives the date as 37213503 B C.
Even if we adopt the lowest estimate of age, these splints are more
than 4,500 years old.

I have described (Report on the. Unrolling of the Mummies of the
Kings Siptah, Beti It, tameses IV, Rameses V, a,nd Raineses VI,
Bulletin de l'Jnstit'ut Egyptien, 8e. drie, T. 1, 1907, p. 49) a set of splints
*applildto the rigbt forearm of Ktng Siptah of the nineteenth dynasty,
which had been bpoken by plupderers of his mummy long after his
death and was set with splints by the priests of t.he twenty-first
dynasty, who rewrapped his boiy, which the robbers had stripped.

* I have described. sets. of splints found on the two forearms of a
girl of the early Christian period (perhaps seventh century) . See the
first Bulletin of the Archaeological Survey of Nubia, 1908. Mr. Mace
tells me that in an early Christian cemetery at Naga-ed-ddr, excavated
.by the JRFAst Expedition, hd fouqd, a fractured Patella set with
splints. This ts nowin one of a large series of boxes (in the Anatomi-
cal ilusqum of the Cairo School of Medicine) which have not yet been
unpacked,

found at the. sam time and in one cemetery. These
sets of splints have been In the. Anatomical Museum of
the Cairo School of Medicine for the last five years, and,.
although they.have been seen by innumerable visitors, no
account of them has ever been published, because it was
our intention to. reserve the description of them for the
reports of the Hearst Expedition's work. .But at the
urgent recommendation of Mr. Edmund Owen I have
sought and, obtained permission from Dr. Reisner to
publish these notes and photographs now.

Mr. Mace's photographs showing the condition of the
two tombs from which these splints came will be pub-
lished in the Hearst Expedition's Reports,and one of
these showing the splints themselves in 8itU is reproduced
here to illustrate the exact position in which they were
found (Fig. 1). One of the sets of splints I replaced in the
exact position in which they were found (and, photographed
by Mr, Mace) for the purpose of taking the photograph
reproduced here as Fig. 2. In the case of the second set of
splints their linen wrappings have become so stiff and
brittle after five years in a museum show-case that they
cannot be put into their original places without damaging
the bandages. The manner in which they are shown in
.Fig. 3, however, is perhaps more instructive. It shows
the position of. the bones In relation to the splints and it
is easy to imagine the exact appearance of the aupporting
pieces of bark when they were put together to form a tube
around the damaged limb.

SPLIsTS APPLIED TO A COMPOUND FRACTUIRE OF THE
FEMUR.

This case is the fracture of the shaft of the right femur
almost exactly, at its mid-point; the subject was a girl
about 14.years of age. A piece of bone 52 mm. long and
13 mm. wide had been detached from the back of the
shaft at the seat of the fracture (Fig. 4). As this was
missing and also for other reasons to be mentioned later
the fracture must have been compound.
The broken limb was set with four splints passing from

just above the fracture to a point well below the knee
(Figs. 2 and 3). Ech consisted of a rougb, slender strip
of wood, which had been wrapped up by means of a
carefully-applied linenbandage (Fig. 5, B) before being fixed
to the limb. The splints were held in position by means of
two bandag s, each tled in a reef knot (Fige. 2, 3, and 5, A),
one above and the other below the knee. As the result of
a natural procesa of decomposition and, even to a greater
degree, of -the damage done by insects, the great part of
the linen bandages has disappeared, and even what is left
of them is in a very much disintegrated condition and is
very fragile. Sufficient rematns, however, to indicate
exactly what had been done by the surgeon to prepare and
apply the qplints. The most important and most catefully
prepared splint was applied to the antero-mesial aspect of
the limb (Fig. 2; in Fig.-3 it is to the right side of the
bone). It consists of a tough strip of wood, which has been
sawn or roughly shaped with an adze, but not planed. It
is 40.3 cm. (about 1 ft. 4 in.) In length, 29 cm. (about
1* In.) in width, and 7 mm. (about i in.) in thickness.
Only 7.2 cm. (less than 3 in) of this splint was above the
Eeat of the fracture, but 16 cm. of its length was below the
knee.

It was carefully wrapped In two layers of linen
bandage, wound obliquely around the wood in such a
manner that the direction of the obliquity of the super-
ficial .layer was at right angles to that of the deeper
laser (Fig. 5, B). The bandage Is 35 cm. (about l iIn.)
broad, and is composed of somewhat loosely and
irregularly-woven threads, of which there are 14 per cm.
in the warp and 32 in the woof.
A short distance below the site of the fracture there Is

a large pad of linen, 8 cm. long and 3 1 cm. thick, attached
to this spltnt; its upper border is 9 cm. from the upper
end of the splint (Figs. 2 and 3). Tbis pad is composed
for the most part of a bandage, wound Ima circular manner
around the splint, but on its inner aspect there Is an
unattached sheet of linen, folded to form an oblong mass
(55 x 35 mm.).
The femoral surface of this pad is discoloured by a

rust-like sitain, which my own investigations, and
.especially theJ large series of exact observations made
wby MKr. Frederic Wood Joncs, M.B., mY ;collaborator in the
anthropological work in Nubia, enablef me to recognize as
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blood.* AThe sorface of the shaft of the feunur from the sticking to the -br
seat of the fracture as far down as the centre of this pad into its medullar,
exhibits similar evldence of blood staining. investel the dam,

That such stains should last Is very surprIsiDg, seeing below the upper c
that my Colleague, Professor W. A. Schmidt, is unable to Including the wr
obtain any chemical or biological reaction of blood from pieces cf rough b
these specimens or In any samples of blood stalning more straws of coaree gi
than 250 years old.' The circamstances in which Mr. The broken arm
Wood Jones and I have found these stains in several manner: The wc
hundred cases prove that they are undoubtedly blood. fibre to which I hE
Professor Schmidt and Mr. W. M. Colles have obtatn( d was Invested witl
Iron from such stains, and they tell me that even after the wide, composed c
complete disintegration of blood the Iron left will persist and woof 35 thre
and stain the bones and other structures. woven than that u
These circumstances go to prove that the fracture was a of bandage still ac

compound one, and that the pad on the antero-mesial these splints were
splint was placed on the wound. - the thigh, but the:
The postero-meslal splint (Fig. 3, on the extreme right) arrangement. Th

Is a rough strip of unsawn and unplaned wood, which is muet have adapt
rendered still more irregular by several small knots. It limb. Two of the
ts the same length as the splint already described, 27 mm. 26 cm. (about 104
wide, and has a maxlmum thick-
ness of 9 mm. It Is wrapped in
linen like the rest.
The antero-lateral splint (Figs. 2

and 3) resembles3 the antero-mesial
In shape and isize. It was roughly
shaped by means of an adze. In
its present state this splint Is
broken across at the place where It
rested on the external condyle of
the femur (Fig. Z), This probably
occurred at the time the skeleton
collapsed after the decomposition
of the flesh ; the fragile, worm-
eaten piece of wood dropped on
the femur, while the weight of a ;
mass of tomb clothes would fall on
Its two ends, thus snapping It.
This stripof wood was wrapped like
the others.
The postero-lateral splint (Fig. 3,

the extreme left) lis a very roughly
split piece of irregularly knotted
wood, 36cm. lorg and 22 mm.
wide. It was wrapped like the
others.
Death Must have occurred very

soon after the damage was Ilflicted
on the limb, for there is no evidence
of any Inflammatory or healirg
reaction on the broken bore except
a very slight roughness on thae
anterior surface of the lower frag-
ment.
That these splints must have

been quite useless as a support to
the broken bone or as a restraint on
the tendency of the thigh muscles A

to shotente lim, is bviou at a Fig. 5.-A. Kuot in bandage tied around thleto shorten te limb, is obvious at a splints. B, Part of the postero-mesial splint,
glance. Their only purpose could to show the manner of covering the wood with
have been to fix the knee-joint, bandages
and by that means to ensure some degree of rest to the !signs of suppurati
damaged member. historic times fi
The examination of a series of healed fractures of the healed with lIttl

femur obtained from ancient Egyptian. tombs shows- and with a remark
what in fact we might have anticipated from a study of In such cases the
these splintE-that as a rule there is constderable the fanctions of a
shortening, displa6ement of the fragments, and an of both bones of
excessive development of callas. early prehistoric c

report in the si
SPLINTS APPLIED TO A COMPOULD FRACTUIRE OF THE &1rVPy of Nubia) th

FOREARM. ment of both brc
In this case there is a fracture of both bones of the left Iseems to Indicate

forearm at about Its mid-point, the ulna being broken a for some time befoi
little below and the radius a little above the middle, of splints were used
their respective shafts (Fig. 6). The fracture was certainly question we cannot
compound, because there is a pad of blood stained say that no suech
vegetable fibre (probably obtained from the date nalm) munication could
still adherent to the upper fragment of the nlna (Fig. 7) have just referred,
and bandages; this was evidently pushed into the wound .lased union, and iti
to stanch the bleeding; some of this palm fibre Is still Sir William Macew
* Appended to the present communtcation there is a report by Mr. mobility ombined

Wood Jones on the subject of blood stains on ancient bones.< Fracture of the

rokea surface of the bone, and extends
vy cavity. A complete tube of splinting
Laged limb from a point abouti an inch
end of the radius as far as and partly
1st-joiat. This tube consisted of three
)ark (probably acacia) and a bundle of
,rass (Fig. 7).
a was probably treated in the following
Dund was plugged with the vegetable
ave already referred. Then the forearm
h a bandage, 76 mm. (less than 3* in.)
Af linen of a much finer mesh (warp 22
ads per centimetre) and more closely-
ised in the other case. Small fragments
dherent to the baTk seem to show that
wrapped In linen, like those applied to
re is not sufficient left to exhibit their
Le splints have a natural curve, which
;ed.itself accurately to the form of the
pieces of bark were of the same size-
in.) long and 2Z mm. broad (measured

wlthout allowing for the curve)-
but the third splint was consider-
ably shorter (19.5 cm.). When these
three splints had been applied, a
gap, 25 mm. wide, was left between
two of them behind the ulna. This
space was then filled in with a
bundle of coarse grass, placed
directly upon the bandage Investing
the arm (Fig. 7). Then a broad
sheet ot linen, reaching from the
upper ends of the splints as far as
the wrist, was wrapped around the
complete tube of splinting, and
then two tapes, each 18 mm.
wide, composed of a folded band-
age, were applied and presumably
tied around the whole Investment
of the limb.,
Death occurred soon alter the

infliction of the injury,becauee there
Is no sign of any healing proceess.
As an effectlve support to the

broken bone, these splints present
a marked contrast to those found
on the thigh, and the examination
of.the excellent results obtained in
the treatment of the large series of
healed fractures of the forearm
which I have studied, shows that
the measures adopted by the
ancient Egyptian surgeon admir-
ably served their intended,purpose.
I have seen only one case of long-
standing ununited fracture of the
Ilna; and, In sptte of the fact that
a certain proportion of the cases of
fracture (always due to direct vio-
lence) must have been compound,
only one of my series (of more
than 100 examples) ehows any

ion, havivg occurred. Even in pre-
racture of the ulna alone usually
e or no displacement or shortening,
ably small development of callus, but
undamaged radius may have fulfilled

a splint. In a case of fracture (Fig. 8)
the forearm recently found in a very
aemetery in Nubia (see Wood Jones's
econd Bulktin of tAe Archaeological
iere is not only considerable displace-
oken bones, but also evidence, which
,that the fractures remained ununited
re eventually healing. Whether or not
In prehistoric times in Egypt is a

tanswer with certainty; but it Is safe to
Bplints as I have described in this com-
have been uEed in the case to which I
.,for it exhibits In its displacement, de-
outgro6wth of callus all the aigns which

ven has taught us to associate With free
Iwith tearing of the periosteum.'
forearm-3s a rule the left ulna, but
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often both bones, and sometimes in both arms-has
alrays- been exceedingly common in Egypt in com-
prlWhrt With the incidence of other fractures. This
is true of every period from the earliest known pre-
hlatortk times up till the present. The Egyptians have
always indtilged in fencing, both as an amusement
and also as a serious method of attack; for both purposes
they use the saboot, a very thick, heavy stick about 6 ft.
l16g, which many Egyptian peasants habitually arry.
No doubt the great majority of these fractures of the
forearm were inflicted while the victim, with upraised
am,- was defending himself or herself; for a considerable
number of women, especially in prehistoric times, have
stiff6red from this injury. In the Anatomical Museum In
the Citro School of Medicine there is an example of such
a fraoture of the left forearm in a girl of the time of the
twenty-sixth dynasty (about 600 B.O.),whosebodilyremains
bear distinct traces, not only of the manner in which the
injury was inflicted, but also of a possible reason for the
fatAI attaok.whichhad been made upon her. Shewas a young
woman less than 20 years of age and in the sixth month

*Z

."29. 3--Diagram to show the opening of the sutures at the base of
the skull. (Illustrating Dr. Wood Jones's paper, p. 736.)

of pregnancy; just when her condition was making itself
evident she was murdered by a series of blows, one on
,the left forearm, another on the left shoulder breaking
the acromion process, and others the fital blow, smashing
the left side of the jaw, face, and cranium.* There Is,
'perhaps, no such common motive for murder In Egypt at
the present day as the discovery by a ifather or brother of
delinquency on the part of a daughter or sister. Thts
,case seem to have been an ancient instance of a drama of
daily:ocuce in Egypt tooday.
Thpn is-one curious feature common to both sets of

.slints described in this communicLtion, and that Is,
'Unlike the general usage of modern European surgeons,
the old Egyptian employed more than two splints. In
-other words, he endeavoured to form ia protective casing
around the damaged limb to guard it sgainst injury from
outsde rather than to hold the fragments of bone rigidly
lin position, and so avoid the greatei danger of damage
from within. It is a striking testimony to the stability of
this Idea, as well as of the extreme conservatism of the
Egyptian, that three thousand years later he was using
exaetl.y the same form of appliance.. I have recently
.desribed sets of splints; found around the brokeforeams
of a young Chyltian wor1aan, who was buried on an Island
near Philae- in the 7th century A D.3 Five rough wooden
splints were applied around one of these damaged limbs.
Im the year 1903 an expeditlon-was sent by the Egyptian

Mlinistry of Pablic Works to Lake Teana In Abyssinia.
On Its return Mr. Hyres, the Medical Officer to the
Expedition, told me that when they crossed into Abyssinia
patents flocked to him from all the surrounding country;
anong them was a man wearing splints on a broken
lorerm which resembled those used In Egypt five
thousand years before.t
Gorgy effendi Sobhy, Demonstrator of Anatomy in my

deartmeit, tell me that the use of such splints as I have
described ln these notes is still widely prevalent in Egypt,
4although:the rapid increase in the number of medical men
1*ained bY European methods and in accordance with
WesternIdeas, and also. the imorovement in the educa-

* I unrolUed this mummy two years ago in the presence of Sir A. W.Simpson, Emeritus Professor of Midwifery in the University ofE:dinburgh. Before we had any idea as to what was about to berevaled I told Professor Simpson, inl answer to his query, that I hadger seen theoummy of a pregnlant woman.
t Unfortunately' these splints were not brought awray from

Abyssinii^, and I havre only whe verbal account of thiemngiven me bvwHA},~ h at-tha time hsad neither seen nor heard of the awcient
azilints in ~the museum of my department.

ton of the village barber-surgeons, threaten the exttnc-
fion of this form of splint, which has been in vogue here
or the past five thousand years. He informs me that
most of the barbers, when they do not refer cases of Ifrac-
ture to a medical praetitioner, make use of a pair of
splints after the European model; but in most villages
there are old women ready to take upon themselves the
treatment of fractures. They make a kind of mat of a
number bf pieces of palm-stick (the axis of the-leaf of a
date palm) laid side by side, and wrap the broken limb In
this, so as to form a tube around it like that found In the
second case described above. Dr. JGorgy tells--me that
there is a much-venerated relic of an early Christtan m-onk
in one of the churches of Old Cairo with such a splint iD
position on a broken arm.
The modern Egyptian bonesetter uses the same type of

Fi'g 4-Fracture of the skull in which a rounded fragment was
found inside 'the cranial cavity. (Illustrating JJr. Wood Jones's
paper, p. 236.)

splint, but very often he uses a series of strips of rougb
wood instead of palm sthdks.

IRBIEZRENICS.
I Chemische und biologisehe 'Untersuchungen ven SgtyptishetheMumienmaterial. Zeit8chrift fUir allgereine Phyciologie, Bd. 7, 1907, p. 3?4a.2 Sir William Macewen, The AO8Ie of the Various Elements in thea

Development and Regeneration of Bone, Philosophfca2 Transaction*,,1907, p. 260. 5Arc'zaeological Survey of Nubia, Bulletin.No. 1, 1908.

THE POST-MORTEM STAINING OF BONE
PRODUCED BY THE ANTE-MORTEM

SHEDDING OF BLOOD.*
By FREDERIC WOOD JONES, M.B.LOND.

[WITH SPBCIAL PLATE.]
lr 1905, when Dr. Elliot Smith was engaged on the work
of unwrapping the royal mummies at the Cairo Museum,
he discovered In the body of Rsmeses V an ante-mortes
wound of the skull, and around the wound he saw and
described "a wide area of discoloratton."1 Although from
this discol6ration Professor W. A. Schmidt was unable to
obtain any blood reactions, there is practically no doubt,
that it was in reality due to blood. The blood that- causes
the staining is only to be Identified by blood testh for a
certain lengthy period after its shedding, and 250 years is
the limit of age of blood stains from which- positive reac-
tions have been obtained. It is therefore not surprising
that the blood of Rameses V failed to show the blood
reactions.

'In the anthropologlhal work of the Egyptian Government
Archaeological Survey of Nubia, Dr. Elliot Smith and 1
have come to recogulze that, though the stains of aneient
blood may not be amenable to laboratory treatment, still
they are, none the less, signs of the utmost imptn in
the dIagnosis of ante-morten wounding, even in the most
* An account of the circumstances which have made such an inves-

tigation as this possible will be found in the first B.Aletin;of the
Archaeological Suirvey of Nubia. This note is -published with thee per-
mission of the Egyptian Ministry of Finance and Captain H. G.
Lyons, F.R B.. Director-tGeneral of the Survey Department, under
'whose direction the Archaeological Sprvey of the country to be
flooded, when- the Assoun-das- is rased.-is -eing-carriedout. For
the determintion-of thle ge of the materials used in this investil
tion I am indebted to Dr, GeorgeA. eivner, who:contotetodaia-
excavations and the archaeological work of the expedition.
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,-Fig.47.-The upper franment of the ulna with a mass of palm fibre'
adliering to it.:- On the right,'$ ne. of b9e3arizpilints with blood-stained
palm Nfbreadhering'to its lioen Wyiwr iinj; 2on tie left, one end of tlie
bundle& f grass reeds seen from behind. *Not4the linen both in front of

'n'd b66hin'd the reeds. -

.~~~~~~~~~~~~~~~~~~~~'

Fig. 1.-Photograph by Mr. Mace of splints as found in situ
in the tomib. - ; __-'

aJ-

Fig. 4.-The broken femur
seen from behind, showing
OSs of substance.

.-; ...... t .

Fig. 6.-Fracture of left forearm set witb bark splints. Note the blood-stained
mass of vegetable fibre adheriDg to the ulna.
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TO ILLUSTRATE DR. G. ELLIOT SMITH'S PAPER ON ANCIENT SPLINTS.

Fig. 3.-The same splints removed and 'placed alongside the broken femur. Note
the pad on the splint to the right of the femur.

Fig. 2. -A set of ancient Egypttan (6th' dynasty)
splint3 in position around a fractured femur.

Fig. 8.-An example of vicious union after fracture of the forearm in a prehistoric Egyptian.
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